WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 : 
E02D 29/14 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 00/11272 

2 March 2000 (02.03.00) 



(21) International Application Number: PCT/KR99/00474 

(22) International Filing Date: 21 August 1999 (21.08.99) 



(30) Priority Data: 
1998/34019 



21 August 1998 (21.08.98) KR 



(71)(72) Applicant and Inventor: SHIM, Kyu-Bo [KR/KR]; 
115-2, Jangjeon-dong, Kumjeon-gu, Pusan 609-390 (KR). 

(74) Agent: KOH, Young-Hoe; 1543-11, Sanwoo Building, 4th 
Floor, Seocho-gu, Seocho-dong, Seoul 137-070 (KR). 



(81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG, 
BR, BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, 
GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, 
KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, 
MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, 
SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, ZA, 
ZW, ARIPO patent (GH, GM, KE, LS, MW, SD, SL, SZ, 
UG, ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD, 
RU, TJ, TM), European patent (AT, BE, CH, CY, DE, DK, 
ES, FI, FR, GB, GR. IE, IT, LU, MC, NL, PT, SE), OAPI 
patent (BF, BJ, CF. CG, CI, CM, GA, GN, GW, ML, MR, 
NE, SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 
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(57) Abstract 

The present invention relates to a manhole cover assembly having a locking means which comprises a manhole frame, a manhole 
cover, a hinge (130) wherein the manhole frame and the manhole cover is held, and a locking part (140) fastening the manhole frame and 
the manhole cover. The locking part (140) having a circular arc shape, installed on the lower part of the manhole cover (120), is composed 
of a chuck nut (141) and a protrusion (142) of the manhole frame as shown in the Figure. The chuck nut (141) has C-shape with a long 
leg (141 a) and a short leg (141b) which are prepared to be closed up. The protrusion (142) extending to the inside of a manhole frame 
(110) is combined by means of fitting into a clearance formed between the long leg (141a) and the short leg (141b). The present invention 
provides a manhole cover assembly having a locking means, so that a manhole cover can not be detached from a manhole frame, in case 
that a heavy weight vehicle passes thereon and a sewage flows backward. Therefore, a damage of the manhole cover assembly can be 
decreased, and also a noise caused by traffic loading and impact is not occurred. 
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Manhole Cover Assembly with a Locking Means 



Field of the Invention 

The present invention relates to a manhole cover assembly 
with a locking means. More particularly, the present invention 
relates to a manhole cover assembly with a locking means which 
10 can reduce noise of the manhole cover caused by traffic loading and 
impact, and which can not be opened with the exception of repairs 
and inspection. 

Background of the Invention 

15 A manhole which is generally square or round is composed of 

a housing and a manhole cover assembly. The housing can be 
prepared by pouring a concrete into a form on site, or installing a 
housing already manufactured at factory. The manhole cover 
assembly is mounted on the top of the housing, and installed to be 

20 in keeping with the level with a layer of paving road, not to 
obstruct a traffic. 

A conventional manhole cover assembly is composed of a 
manhole cover and a manhole frame. The top end of the manhole 
frame is installed to fit the level of a layer of paving road, and then 

25 the manhole cover is simply mounted thereon. In other words, there 
is no locking means in order to combine the manhole frame and the 
manhole cover. The manhole cover and the manhole frame are 
make of cast iron, so that the ponderous weight thereof can help to 
keep it on the housing. Accordingly, in case that a light weight 

30 vehicle passes on the manhole cover assembly, the manhole cover 
can resist to the weight, whereas in case of a heavy weight vehicle 
passes thereon, the manhole cover can be dislocated and deformed 
due to the reaction against the pressure of the heavy weight vehicle. 
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Also, a manhole cover for the use of a sewerage can be detached in 
case that a sewage flows backward due to a tidal wave, a deluge, 
etc. 

In order to solve the shortcomings caused by having no 

5 fastening means, a manhole cover assembly as shown in Figure 1 
has been disclosed. A fastening means of the manhole cover 
assembly is composed of a hinge part and a locking part, so that 
the manhole cover can not be detached against the reaction of a 
heavy weight. Namely, a ring of the hinge part and a plumb, 

10 which has a reversed trapezoid shape, of the locking part are hung 
on the manhole frame, not to be detached. 

In the manhole cover assembly as described above, there is a 
clearance between a plumb and a manhole frame, because a 
combining means of the manhole cover and the manhole frame has 

15 a housing in which a plumb is hung on the 15 manhole frame, not 
to be separated, and thereby a noise can be generated by a heavy 
weight pressure and a repeated pressure, and a damaged plumb 
can also cause a detachment of a manhole cover from the manhole 
frame. That is caused by a clearance between a manhole cover and 

20 a manhole frame. 

Accordingly, the present inventor have developed a manhole 
cover assembly with a locking means to solve the shortcomings as 
mentioned above. 

25 Summary of the Invention 

An object of the present invention is to provide a manhole 
cover assembly having a locking means. 

Another object of the present invention is to provide a 
manhole cover assembly in which a manhole cover is not detached 
30 from a manhole frame by the reaction against the pressure of a 
sewage flowing backward. 

A further object of the present invention is to provide a 
manhole cover assembly in which a manhole cover and a manhole 
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frame are fastened together, so that a damage of the manhole cover 
assembly is decreased, and also a noise is not generated therefrom. 
A further object of the present invention is to provide a 
manhole frame which can decrease the damage of the adjacent 
paving material from a manhole frame. 

A manhole cover assembly having a locking means in 
accordance with the present invention comprises a manhole frame, a 
manhole cover, a hinge 130 wherein the manhole frame and the 
manhole cover is held, and a locking part 140 fastening the manhole 
frame and the manhole cover. The locking part 140 is composed of 
a chuck nut 141 and a protrusion of the manhole frame. The chuck 
nut 141 is installed on the lower part of the manhole cover 120, and 
has a circular arc shape, and in a cross -sectional view of the chuck 
nut 141, the chuck nut 141 with C-shape having a long leg 141a 
and a short leg 141b is prepared to be closed up. A protrusion 142 
extended from a manhole frame 110 is combined by means of fitting 
into a clearance formed between the long leg 141a and the short leg 
141b. 

The present invention provides a manhole cover assembly 
having a locking means, so that a manhole cover can not be 
detached from 20 a manhole frame, in case that a heavy weight 
vehicle passes thereon and a sewage flows backward. Therefore, a 
damage of the manhole cover assembly can be decreased, and also a 
noise caused by traffic loads and impact is not occurred. 

Brief Description of the Drawings 

The present invention will be described with reference to the 
accompanying drawings of which: 

Fig. 1 is a plan view(a), an elevation(b) and a cross- sectional 
view(c) of a conventional manhole cover assembly. 

Fig. 2 is a plan view of Example 1 according to the present 
invention. 

Fig. 3 is an elevation of Example 1 according to the present 
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is combined with the manhole frame 10 by means of a hinge part 
30 and a locking part 40 as shown in Figure lc. The manhole 
cover assembly shown in Figure 1 is safer than a general manhole 
cover assembly without a locking means. 

5 But, the manhole cover assembly has a clearance between the 

upper end of a reversed triangle plumb and the lower end of a rim 
of a manhole frame, because a manhole cover 20 is mounted on the 
manhole frame 10 and the reversed triangle plumb is hung to the 
manhole frame, not to be detached. Accordingly, when a manhole 

10 cover is lifted by an impact, a reversed triangle plumb and a rim 
make a noise by bumping against each other, and thereby a locking 
part can be easily damaged. 

The present invention will be described more specifically by 
15 the following examples with appended drawings. 

Example 1 in accordance with the present invention is shown 
in Fig. 2 to Fig. 5. 

A manhole cover assembly according to the present invention 
20 is composed of a manhole frame 110, a manhole cover 120, a hinge 
130 in which the manhole frame and the manhole cover are held, 
and a locking part 140 fastening the manhole frame and the manhole 
cover. 

The hinge 130 is composed of a hook 131 which is protruded 
25 and extended from the manhole cover, a hook sill 132 which is 
protruded to the center of U- shape hollow in the manhole frame 
110, and a clearance 133 which is formed below the hook sill. 
When the manhole cover 120 is opened, the hook 131 is rotated in 
the clearance 133 and the hook sill 132 is hung on the lower part, 
30 so that the manhole cover is positioned at standing. 

The locking part 140 having a circular arc shape, installed on 
the lower part of the manhole cover 120, is composed of a chuck 
nut 141 and a protrusion 142 of the manhole frame as shown in 
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Figure 5. The chuck nut 141 has C-shape with a long leg 141a 
and a short leg 141b which are prepared to be closed up. The 
protrusion 142 extending to the inside of a manhole frame 110 is 
combined by means of fitting into a clearance formed between the 

5 long leg 141a and the short leg 141b. 

The chuck nut 141 is made of nodular cast iron, ductile cast 
iron or spheroidal graphite cast iron. The spheroidal graphite cast 
iron is prepared by the steps of mixing cast-iron with Mg, Ca, Si, 
etc. in a melting pot and solidifying the mixture. The strength of 

10 spheroidal graphite cast-iron is 40~70kgf/miif, the elongation of that 
is 5-20%. In the present invention, the reason why the chuck nut 
can be easily locked and unlocked is that the elongation of the 
spheroidal graphite cast iron is excellent. A plastic or the like 
which has an excellent strength and elongation can be used instead 

15 of the spheroidal graphite cast iron to prepare a chuck nut. 

In the present invention, the chuck nut 141 is prepared to be 
one body with a manhole cover, therefore, the chuck nut 141 can 
easily be damaged in handling. A chuck nut is prepared by forging, 
and then the forged chuck nut is inserted into a mold and preparing 

20 a manhole cover having the forged chuck nut. 

In order to easily open a manhole cover, a rim of a locking 
part 144 having C-shape is formed in the locking part of the 
manhole frame 110, and a clearance of the locking part 143 which is 
surrounded by rim of the locking part 144 is formed. And a knob 

25 145 which is protruded from a manhole cover 120 is formed. 

In order to open a manhole cover 120, a metal rod 146 is 
inserted into a clearance 143 of the locking part which is surrounded 
by a rim 144 of the locking part, and is pushed downward, and a 
force is transferred to a knob 145, and the force transferred to the 

30 knob 145 is transferred to a chuck nut 141 installed on the lower 
part of the locking part of the manhole cover, and the chuck nut 
141 having a long leg 141a and a short leg 141b is separated from 
the protrusion 142 of the manhole frame. 
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A manhole cover 120 separated from a protrusion 142 is 
rotated centering around a hinge of Fig. 3, and thus a hook 131 is 
in a state of hanging on the a hook sill 132. 

A method of installing a manhole cover is the reverse way of 

5 the method of disassembly as described above. And an elastic 

packing 151 is installed in a circular arc part except a hinge and a 
locking part in the manhole frame 110, therefore, the weight 
of a manhole cover weighs down the elastic packing, whereas the 
elastic packing has a force of restitution, so that there is no 

10 clearance between the manhole frame and the manhole cover by 

incorporating with the locking part 140. Accordingly, a noise caused 
by traffic loading and impact is not generated, and also the manhole 
cover is not displaced by the reaction against a ponderous weight 
Fig. 6 shows another hinge of a manhole cover assembly in 

15 accordance with the present invention. Fig 6a is a perspective view 
of a hinge of a manhole cover. Fig 6b is a side view of a hinge 
thereof. Fig. 6c is a perspective view of a hinge of a manhole 
frame. Fig. 6d is a plan view and a cross -sectional view taken 
along with the line C-C. 

20 Fig. 6 is a modification of a hinge part of Fig. 4. Generally, 

when a manhole cover as shown in Fig. 4 is installed on a manhole 
frame, dust and muck are come into a hinge due to the clearance 
therein, therefore, it is difficult to open the manhole cover, or 
torepair and inspect. 

25 A modified hinge of a manhole cover assembly as shown in 

Fig. 6 is composed of a hinge part 31 of a manhole cover and a 
hinge part 32 of a manhole frame. 

The hinge part 31 of a manhole cover as shown in Fig 6a is 
extended at a level with the manhole cover, and has a trapezoid 

30 shape as shown in Fig. 6b. The hinge part 31 is hung to 

protrusions 33 which are formed in a hinge part of a manhole frame 
in Fig. 6c. 

The hinge part 32 of a manhole frame as shown in Fig. 6c 
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has a clearance to accomodate the hinge part 31 of a manhole cover, 
and two protrusions 33 are formed on both sides. And a 
rectangular hole 34 is formed on the lower part of the hinge part 
32 of the manhole frame so that dust and muck can flow out 

5 through it. Also, there is an incline plan 35 to slip it down. 

Example 2 of the present invention is shown in Fig. 7 and 
Fig. 8. A conventional manhole cover assembly does not provide a 
means to prevent a rotation of a manhole cover when installed on 
the frame. Accordingly, a manhole cover assembly in accordance 

10 with the present invention is designed to solve a risk of separation 
of the manhole cover caused by traffic loading and impact. 

In a manhole cover assembly having an elastic packing 251 
installed between a manhole frame 210 and a manhole cover 220, the 
manhole frame 210 is composed of a lower part 211 which makes 

15 contact with a housing, a vertical part 212 which is extended 
vertically from the end of the inside of the lower part, and a 
support part 213 having U-shape which is protruded from the center 
of the inside of the vertical part 212. In the inside of the vertical 
part 212 of the manhole frame 210, a plurality of a semicircle 

20 prominence are formed, and also a semicircle depression 232 is 

formed to fit in the semicircle prominence 231. A device 230 for a 
rotating prevention is composed of a semicircle prominence 231 of a 
manhole frame and a semicircle depression 232 of a manhole cover. 
It is preferred that at least two devices 230 of a rotating prevention 

25 should be installed to prevent a rotation of the manhole cover 
220. 

An elastic packing 251 is installed in a depression having 
U-shape which formed between a support part 213 and a vertical 
part 212 of a manhole frame 210 in order to restrain a noise 
30 generation and cushion an impact. 

A pair of semicircle depressions are formed on a manhole 
frame and a manhole cover so as to easily install and disassemble 
the manhole cover. A hole 241 formed by a pair of semicircle 
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depressions is used to disassemble a manhole cover from a manhole 
frame. When a metal rod is inserted in the hole 241 and pushed 
down, the manhole cover is easily opened. 

5 Example 3 of the present invention is shown in Fig. 9 and 

Fig. 10. In this example, a magnet is installed in a clearance 
which is formed on the upper end of the support part in Example 2 
(Fig. 7 and Fig. 8). 

A magnet is installed to prevent a detachment of a manhole 

10 cover due to traffic loading and impact in parallel as well as in 
vertical to the manhole cover in Example 2. 

A locking part 340 using a magnet has a hollow 342 formed 
on the upper end of a support part 213 of a manhole frame to 
accomodate a magnet therein. A tabular magnet 341 is fixed by 

15 means of using an adhesive agent and a caulking compound such as 
a silicon sealant or the like, and an elastic packing 251 is installed 
on a hollow having U-shape formed on the support part 213. The 
elastic packing 251 plays a role to cushion an impact against a load 
taken on a manhole cover and functions to protect a magnet from a 

20 damage. 

It is desirable that at least two locking parts 340 using a 
magnet is installed, and each locking part is installed at regular 
intervals. 

Example 3 can be applied by modifying Example 1. In place 
25 of a locking part in Example 1, a magnet 341 and a hole 241 for 
the use of disassembling are combined, so that the manhole cover is 
fastened with a manhole frame by means of a magnetic force and 
an elasticity of a elastic packing. Accordingly, a manhole cover 
assembly in accordance with the present invention is composed of a 
30 manhole frame 110, a manhole cover 120, a hinge 130 wherein a 
manhole frame and a manhole cover is held therein, and a locking 
part 340 with a magnet fixing a manhole frame and a manhole 
cover. 
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Figure 11 is a plan view showing Example 4 in accordance 
with the present invention. Example 4 is that a hinge 130 of 
Example KFig. 4) and a means for a rotating prevention 230 of 
Example 2(Fig. 7 and Fig. 8) are combined. 

Figure 12 is a plan view showing Example 5 in accordance 
with the present invention. Example 5 is that a prominence and a 
depression for the use of a means 230 for a rotating prevention are 
formed in turns on a manhole frame and a manhole cover, in 
addition to a combination of a hinge 130 of Example KFig. 4) and a 
means for a rotating prevention 230 of Example 2 (Fig. 7 and Fig. 
8). 

Also, a various modification of the present invention can be 
carried out. For example, in order to improve a stability of the 
combination of a manhole cover and a manhole frame in Example 4 
of Figure 11 and Example 5 of Figure 12, a locking part 340 using 
a magnet, applied in Example 3 of Fig. 9 and Fig. 10, can be 
applied thereto. 

Figure 13 shows a manhole frame which is a modification of 
a conventional manhole frame. 

A vertical part of a conventional frame is formed as I- shape. 
The upper end of a vertical part and a layer of a roadway are 
paved to be kept the same level. The layer of a roadway is easily 
damaged because the vertical part is perpendicular thereto, therefore, 
a broken piece of a paved road can cause lots of accidents. 

A manhole frame in accordance with the present invention 
has an extension part on the upper end of a vertical part thereof. 
The extension part has a curved surface, so that the curved surface 
of the extension part can contact with more paving materials more 
than a vertical part of a conventional manhole frame. 

An extension part 214 is formed as extending the upper end 
of a vertical part 212 of the manhole frame 210 to the outside of the 
vertical part 212 of a manhole frame 210, and a upper part and 
a lower part of an extension part 214 are formed as a curved 
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surface. 

The present invention provides a manhole cover assembly 
having a locking means, so that a manhole cover can not be 
detached from a manhole frame, in case that a heavy weight vehicle 
5 passes thereon and a sewage flows backward. Therefore, a damage 
of the manhole cover assembly can be decreased, and also a noise 
caused by traffic loading and impact is not occurred. 
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What is claimed is: 

1. A manhole cover assembly comprising: 
a manhole frame! 

a manhole cover; 

a hinge 130 wherein said manhole frame and said manhole cover 
is held; and 

a locking part 140 fastening said manhole frame and said manhole 

cover; 

wherein the locking part 140 having a circular arc shape, installed 
on the lower part of the manhole cover 120, is composed of a chuck nut 
141 and a protrusion 142 of the manhole frame, in which the chuck nut 
141 has C- shape with a long leg 141a and a short leg 141b which are 
prepared to be closed up, and the protrusion 142 extending to the inside 
of a manhole frame 110 is combined by means of fitting into a clearance 
formed between the long leg 141a and the short leg 141b. 

2. The manhole cover assembly as defined in claim 1 wherein said 
chuck nut 141 is made of spheroidal graphite cast iron. 

3. The manhole cover assembly as defined in claim 1 wherein further 
includes a rim 144 of a locking part having C- shape which is formed in 
a manhole frame 110, a clearance 143 of the locking part which is 
surrounded by said rim 144 thereof, and a knob 145 which is protruded 
from a manhole cover 120. 

4. A manhole frame comprising: 

a lower part 211 which makes contact with a housing; 

a vertical part 212 which is extended vertically from the end of 
the inside of the lower part; 

a support part 213 having U-shape which is protruded from the 
center of the inside of said vertical part 212; and 

an extension part 214 which is formed as extending the upper end 
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of a vertical part 212 of the manhole frame 210 to the outside of the 
vertical part 212 of a manhole frame 210, wherein a upper part and a 
lower part of said extension part 214 are formed as a curved surface. 

5. A manhole cover assembly comprising: 

a manhole frame 210 which is composed of a lower part 211 
which makes contact with a housing, a vertical part 212 which is 
extended vertically from the end of the inside of the lower part, and a 
support part 213 having U-shape which is protruded from the center of 
the inside of the vertical part 212, wherein a plurality of a semicircle 
prominence 231 are formed in the inside of the vertical part 212; 

a manhole cover 220 in which a semicircle depression 232 is 
formed to fit in said semicircle prominence 231 of said manhole frame 
210; 

a hole 241 which is formed by a pair of semicircle depressions in 
said manhole frame 210 and said manhole cover 220; and 

an elastic packing 251 which is installed between said manhole 
frame 210 and said manhole cover 220. 

6. The manhole cover assembly as defined in claim 5 wherein 
further includes a hollow 342 formed on the upper end of said support 
part 213 of a manhole frame to accomodate a magnet therein, and a 
locking part 340 using a magnet wherein a tabular magnet 341 is fixed 
on said hollow 342. 

7. The manhole cover assembly as defined in claim 5 wherein said 
manhole frame 210 further includes an extension part 214 which is 
formed as extending the upper end of a vertical part 212 of the manhole 
frame 210 to the outside of the vertical part 212 of a manhole frame 
210, wherein a upper part and a lower part of an extension part 214 are 
formed as a curved surface. 

8. A manhole cover assembly comprising: 
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a manhole frame 210 which is composed of a lower part 211 
which makes contact with a housing, a vertical part 212 which is 
extended vertically from the end of the inside of the lower part, and a 
support part 213 having U-shape which is protruded from the center of 
the inside of the vertical part 212, wherein a semicircle prominence 231 
and a semicircle depression are formed by turns in the inside of the 
vertical part 212; 

a manhole cover 220 in which a semicircle depression 232 is 
formed to fit in said semicircle prominence 231 of said manhole frame 
210; 

a hole 241 which is formed by a pair of semicircle depressions in 
said manhole frame 210 and said manhole cover 220; and 

an elastic packing 251 which is installed between said manhole 
frame 210 and said manhole cover 220. 

9. The manhole cover assembly as defined in claim 8 wherein 
further includes a hollow 342 formed on the upper end of said support 
part 213 of a manhole frame to accomodate a magnet therein, and a 
locking part 340 using a magnet wherein a tabular magnet 341 is fixed 
on said hollow 342. 

10. The manhole cover assembly as defined in claim 8 wherein said 
manhole frame 210 further includes an extension part 214 which is 
formed as extending the upper end of a vertical part 212 of the manhole 
frame 210 to the outside of the vertical part 212 of a manhole frame 
210, wherein a upper part and a lower part of an extension part 214 are 
formed as a curved surface. 

11. A manhole cover assembly comprising: 

a manhole frame 210 which is composed of a lower part 211 
which makes contact with a housing, a vertical part 212 which is 
extended vertically from the end of the inside of the lower part, and a 
support part 213 having U-shape which is protruded from the center of 



WO 00/11272 



PCT/KR99/00474 



- 15 - 

the inside of the vertical part 212; 
a manhole cover 120; 

a hinge 130 wherein said manhole frame 210 and said manhole 
cover 120 is held; and 

a locking part 340 with a magnet, wherein a hollow 342 is formed 
on the upper part of said support part 213 of said manhole frame to 
accomodate a magnet therein, and a tabular magnet 341 is fixed on said 
hollow 342. 

12. The manhole cover assembly as defined in claim 11 wherein said 
manhole frame further includes an extension part 214 which is formed 
as extending the upper end of a vertical part 212 of the manhole frame 
210 to the outside of the vertical part 212 of a frame 210, wherein a 
upper part and a lower part of an extension part 214 are formed as a 
curved surface. 

13. A manhole cover assembly comprising: 
a manhole frame; 

a manhole cover; 

a hinge wherein the manhole frame and the manhole cover is 
held; and 

a locking part fastening said manhole frame and said manhole 

cover; 

wherein said hinge is composed of a hinge part 31 of a manhole 
cover and a hinge part 32 of a manhole frame, wherein said hinge part 
31 is extended at a level with said manhole cover, and has a trapezoid 
shape, and is hung to a protrusion 33 which is formed in said hinge 
part 32 of said manhole frame, and said hinge part 32 of said manhole 
frame has a clearance to accomodate said hinge part 31 of said manhole 
cover, and two protrusions 33 are formed on both sides, and a 
rectangular hole 34 is formed on the lower part of said hinge part 32 of 
said manhole frame, and also there is an incline plan 35 to slip it down. 



WO 00/11272 



PCT/KR99/00474 



- 16 - 

14. The manhole cover assembly as defined in claim 13 wherein further 
includes a rim 144 of a locking part having C-shape which is formed in 
a manhole frame 110, a clearance 143 of the locking part which is 
surrounded by said rim 144 thereof, and a knob 145 which is protruded 
from a manhole cover 120. 

15. The manhole cover assembly as defined in claim 13 wherein said 
locking part is composed of a chuck nut 141 and a protrusion 142 of 
said manhole frame, in which said chuck nut 141 has C-shape with a 
long leg 141a and a short leg 141b which are prepared to be closed up, 
and said protrusion 142 extending to the inside of a manhole frame 110 
is combined by means of fitting into a clearance formed between the 
long leg 141a and the short leg 141b. 

16. The manhole cover assembly as defined in claim 15 wherein said 
chuck nut 141 is made of spheroidal graphite cast iron. 
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Fig. 3 



WO 00/11272 



PCT/KR99/00474 




WO 00/11272 



PCT/KR99/00474 



4/12 
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